Two new actions of topiramate: inhibition of depolarizing GABA(A)-mediated responses and activation of a potassium conductance.
Topiramate (TPM) is an antiepileptic with several proposed mechanisms of action including the inhibition of carbonic anhydrase (CA). Since the activity of this enzyme is essential for the generation of GABA(A)-mediated depolarizing responses, which appears to participate in epileptogenesis, we investigated whether TPM could inhibit such a response in rat hippocampal slices using intracellular recordings. Bath perfusion of TPM (20 and 100 microM) reversibly reduced the GABA(A)-mediated depolarizing responses evoked by either synaptic stimulation (GDPSPs) or by pressure application of GABA, but did not modify the GABA(A)-mediated hyperpolarizing postsynaptic potentials. TPM (20 microM) shifted the reversal potential for the GDPSP by -10 mV. Unexpectedly, TPM also induced a steady membrane hyperpolarization associated with a reduction in the input resistance of the cell. This effect was insensitive to tetrodotoxin, and to GABA(A) and GABA(B) receptor antagonists, but was blocked by barium (1 mM). Notably, when the extracellular concentration of K(+) was varied the reversal potential shifted as predicted by the Nernst potential for K(+). Acetazolamide (20 microM), another CA inhibitor, elicited similar effects to those reported here for TPM and occluded the hyperpolarization evoked by TPM. The results of this study support the concept that inhibition of carbonic anhydrase in neurons contributes to the anticonvulsant activity of TPM.